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启动负荷为 6.0 kgCOD·m-3·d-1 时，反应器呈乙醇型发酵。控制 HRT 为 9 h 时，
可增加反应器内产氢发酵菌群对底物的利用率，提高反应器的产氢能力。当反应
器进水 pH 值控制在 5.5±0.1 时，反应器可获得 大产氢速率 3.94 L·d-1。 
对 UASB 反应器采用间歇方式投加高效产氢微生物产酸克雷伯氏菌 HP1，
投菌量为接种污泥量的 3 %，连续投加 10 d。投菌强化启动的效果表明，反应器



























Hydrogen is expected to become an ideal fuel in the future because it is clean, 
pollution-free. As a high energy carrier, hydrogen can be stored and transported easily. 
Based on the continuous flow test of mixed microflora, this research involved start-up 
of biohydrogen production reactor and the enhancement start-up of butyrate type 
fermentation. The start-up strategy of UASB biohydrogen production reactor was put 
forward, which would establish high efficient hydrogen producing population in a 
short time.  
An up-flow anaerobic sludge blanket (UASB) reactor was used for biohydrogen 
production. The seed sludge was taken from Xiamen sewage processing plant. 
Molasses was used as substrate. Emphasis was placed on assessing the factors 
affecting the UASB reactor start-up process, which includes organic loading rate 
(OLR), hydraulic retention time (HRT) and pH value. The bioaugmentation 
technology was introduced into the UASB biohydrogen production reactor. During 
the start-up process, Klebsiella oxytoca HP1 was put in the reactor intermittently and 
the hydrogen production capacity was investigated. 
The results of the effect of the initial OLR on the UASB reactor suggests that 
ethanol type fermentation was established when the initial OLR was controlled at 6.0 
kgCOD·m-3·d-1. The rate of conversion of molasses was increased by the hydrogen 
producing microbial community at HRT of 9 h and the hydrogen production capacity 
of the UASB reactor increased evidently. When pH value was controlled at about 5.5
±0.1, the maximal hydrogen production rate was obtained as 3.94 L·d-1. 
High efficient hydrogen producing bacteria Klebsiella oxytoca HP1 was used to 
enhance the UASB reactor start-up process for ten days and its inoculation was 3% of 
total seeding sludge. The results demonstrated that, the hydrogen production rate of 
the reactor with bacteria dosing was 25 % higher than that without augmentation. 
Acetate and butyrate were the main volatile fatty acids (VFA) products and their 














start-up process, the start-up time of the reactor with dosing bacteria cells shorted 5 
days. Bacteria dosing during reactor start-up not only improved microbial community 
structure and increased operational stability but also shortened start-up time. Bacteria 
dosing was a good way for reactor start-up. 
 









































独立但协调起作用的光合作用中心：接收太阳能分解水产生 H+、电子和 O2 的光
合系统 II (PS II)和产生还原剂用来固定 CO2 的光合系统 I (PS I)。PS II 产生的电


















图 1-1  藻类光合产氢过程电子传递示意图 











图 1-2  光合细菌光合产氢过程电子传递示意图 


















(Rhodobacter sphaeroides)8703 以乳酸为底物得到了非常高的产氢效率 10.4 
mmol/g dw·h； Sasikala 等 [8] 用海藻酸钙固定类球红细菌(Rhodobacter 
sphaeroides)以酿酒废水为底物进行连续培养方式光合制氢，得到 3094 mL H2/L-
废水的转化率；Kumar 等[9]对几株蓝细菌进行产氢比较研究，发现在间歇培养时
鱼腥蓝细菌属(Anabaena sp.)CA 的产氢速率较高，为 1.4 mmol/g dw·h；荚膜红





































表 1-1  发酵产氢细菌及其产氢能力 
Tab. 1-1  Hydrogen production ability of fermentive bacteria 
细菌种属及编号 碳源 产氢能力(molH2/mol 底物) 文献
Enterobacter cloacae IIT-BT 08 葡萄糖 2.3 [12] 
Rhodopseudomonas palustris P4 葡萄糖 2.76 [13] 
Enterobacter aerogenes E.82005 糖蜜 1.58 [14] 
Citrobacter sp.Y19 葡萄糖 2.49 [15] 
Enterobacter aerogenes HU-101 葡萄糖 1.17 [16] 





发酵产氢细菌的产氢能力较高。大多数光合细菌的产氢能力都在 5 mmolH2/g 
dw·h 以下，而发酵细菌大都具有较高的产氢能力，如产气肠杆菌 Enterobacter 
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